DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
P. 0. BOX 1229
GALVESTON, TEXAS 775531229

January 28, 2013

Environmental Section

Jane B. Watson, Ph.D.

Associate Director

Ecosystems Protection Branch

U.S. Environmental Protection Agency
1445 Ross Avenue, Suite 1200

Region VI, Mail Code 6WQE

Dallas, Texas 75202-2733

Dear Dr. Watson:

Reference is made to documents entitled Houston — Galveston Navigation Channels,
Texas Limited Reevaluation Report and Final Supplemental Environmental Impact Statement
dated November 1995, describing our proposed discharge plan for maintenance dredging of the
Federal Navigation Project, Houston ~ Galveston Navigation Channels (HGNC), Texas.

This is to notify you that maintenance dredging is planned to remove restrictive shoals
from the Houston Ship Channel - Carpenter Bayou to and including Greens Bayou. Dredging is
scheduled to commence in August 2013, and will take approximately 120 days to complete. The
work duration will depend on the exercise of the contract options. The work will be performed
by contract pipeline dredge between station numbers 570+00 and 886+00. This contract
specifies dredging about 1,000,000 cubic yards (CY) of dredged material if all of the options are
awarded. The Lost Lake and Clinton upland confined placement areas will be utilized for
dredged material discharge operations. Plans and specifications for this job are not yet available;
however, a set of plans from the previous dredging contract has been included for your review,

Water, elutriate, and sediment samples were collected and underwent chemical analyses.
Samples were analyzed for the standard list of contaminants of concern with the addition of
dioxins and furans. The enclosed tables contain data on detected analytes, only. The complete
list of contaminants analyzed, and data sheets containing field-collected data and sample
locations are also enclosed.

Please see the attached report for data and a summary of findings. All water and elutriate
samples were below applicable EPA Water Quality Criteria. The sediment quality data are based
on analyses of composite samples comprised of subsamples collected perpendicular to the
centerline of the channel. There are no EPA quality criteria for sediments. A comparison with
sediment quality screening guidelines indicates that unacceptable adverse impacts would not
result from dredging and discharge operations.

Total Toxic Equivalency Quotients (TEQs) for dioxin and furans were calculated for all
samples. Calculated TEQs for sediment ranged from 14 ppt to 54 ppt. While this is slightly
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higher than Houston Ship Channel and Galveston Channel recently, it does reflect the low ievel
dioxin/furan contamination that is ubiquitous in environmental media throughout the United
States including coastal areas.

We have reviewed and interpreted information in the 2009 permit conditions for the Area
of Concern for the San Jacinto River Waste Pits Superfund Site as recommended by EPA.
Although the material is not originating from within the area of concern, Lost Lake disposal area
is within its geographical limits. The permit conditions specify that material tested with TEQs at
between 0.45 ppt and 1000 ppt can be placed in upland confined disposal area. As such, the
current contract placement at Lost Lake is appropriate.

Additionally, historical data previously provided to you indicate that no unacceptable
adverse impacts are expected to occur from the dredging and discharge operations. Should you
need additional information or have any questions concerning the proposed operations, please
call Ms. Lisa Finn at (409) 766-3949.

Sincerely,

Carolyn M%q)h;rfh/r‘d_hﬂg ;

Chief, Environmental Section

Encls
CF:

U.S. Fish and Wildlife Service
17629 El Camino Real, Suite 211
Houston, Texas 77058

Mr. Rusty Swafford

National Marine Fisheries Service
4700 Avenue U

Galveston, TX 77551-5997

TCEQ-MC150

ATTN: Mr, David Galindo
P.O. Box 13087

Capitol Station

Austin, TX 78711-3087

Ms. Rebecca Hensley

Texas Parks and Wildlife Dept.
1502 FM 517 East

Dickinson, TX 77539



Ms. Karen McCormick, Chief
Marine and Coastal Protection Section
EPA R6 (WQ-EC)
1445 Ross Avenue
Dallas, TX 75202-2733

Mr. Stephen Tzhone

Superfund Remedial Project Manager
USEPA Region 6 (6SF-RA)

1445 Ross Avenue

Dallas, TX 75202

Ms. Dana Blume

Port of Houston Authority
P.O. Box 2562

Houston, TX 77252-2562

CF: w/o Encl:
CESWG-0OD-N



26 December 2012

Ms. Lisa M. Finn

U.S. Army Corps of Engineers
Environmental Section
P.0.Box 1229

Galveston, TX 77553-1229

Re: Contract W912HY-11-D-003, Task Order 0012,

Dear Ms. Finn,

SOL Engineering, A&B Labs, Test America, and Atkins (“The SOL Team") were contracted by the U.S
Army Engineer District, Galveston, to provide assistance with the sampling, analysis, and reporting
for the maintenance dredging the Houston Ship Channel (HSC), Carpenters Bayou to Greens Bayou
to comply with requirements of the Clean Water Act. The lead review agency for this project is the
U.S. Environmental Protection Agency (EPA), Region 6, Dallas, Texas. This project was completed
under Contract W912HY-11-D-003, Task Order (TO) 0012.

Please consider this draft letter report as partially satisfying the requirements of the above noted
TO. After the Galveston District Review, we will make necessary modification to the letter report
and submit a final letter report, plus a hard copy and a CD containing all raw chemistry data, Water
Quality Data sheets, and Excel and Word files, as required by the TO.

METHODS

All sampling stations (Attachment A) noted in the Sampling and Analysis Plan (SAP) attached to TO
0012 for the HSC, Carpenters Bayou to Greens Bayou Project (Attachment B) have been collected
according to the requirements of the SAP by Atkins.

All chemical analyses were performed by A&B Labs (with subcontracts to Summit Environmental
Technologies, Inc, and Accutest Laboratories), Houston, TX, except for the dioxin and furan
analyses, which were performed by Test America, Knoxville, TN. All chemical analysis required by
TO012 have been completed according to the SAP.

RESULTS

The water quality paraméters taken at the time of collection are presented in Table 1 (Attachment
(), as are the coordinates at which samples were collected. Included in Tables 2 ~ 5 {Attachment C)
are a list of the parameters for which analysis was required under the TO and the concentrations of



detected parameters in the various media. Also included in the tables are appropriate standards,
criteria, or screening values to which the detected parameters can be compared.

There are a few consistent trends in the standard parameter data (see Table 1). Salinity is highest at
Station H-MC-12-11 and decreases as the stations go up the HSC, especially dropping off at the
Greens Bayou stations. Dissolved oxygen is good at all stations, barely dropping below 6 ppm. Air
and water temperature vary, as would be expected, with the time of day.

The results of chemical analyses for compounds detected in water and elutriate samples are
presented in tables 3 and 4. Also included in tables 3 and 4 are the Texas Surface Water Quality
Standards (YWQS), provided by the Texas Commission on Environmental Quality (TCEQ) for the
protection of aquatic life. Since the sediment and water samples used to prepare the elutriates are
from grab samples from a marine environment, and thus are a snap shot in time, not from a series
of samples taken over time, e.g., a 7-day average like chronic TWQS, the acute marine TWQS are
more appropriate for comparison. An examination of Table 3 indicates that there are no
exceedances of any acute TWQS for the Channel stations.

Elutriates were prepared from test sediment and channel water, filtered to remove suspended
material for trace metal analysis (except mercury and selenium) or centrifuged, and submitted for
chemical analysis. Therefore, the elutriate provides information on those constituents that are
dissolved into the water column during dredging and open-water placement. A comparison of the
elutriate results with the channel water results indicates apparent increases in arsenic, ammonia, ,
total cyanide, and total TEQ concentrations and apparent decreases in copper and zing
concentration upon elutriate preparation. The other constituents either were not detected often
enough to suggest a trend, there was essentially no change, or the changes varied in directionality.
An examination of Table 4 indicates that there are no exceedances of any acute TWQS by the
elutriates from the Channel stations.

Sediment concentrations of detected compounds are presented in Table 5. Concentrations of
metals tended to be highest at Stations H-G-12-01 or H-G-12-01B, while polyaromatic
hydrocarbons (PAHs) were found only in the Greens Bayou stations, except for a few at Station H-
GC-12-05 and its duplicate, All of the stations were fine grained, with a maximum sand/gravel
concentration of 20.3%, so looking for trends based on fines concentrations is unproductive.
However, the variation in the metals concentrations was not large.

There are no enforceable sediment quality criteria or standards with which to compare
concentrations in the sediment. However, there are several different guidelines that are used to
look for a cause for concern in sediment samples, one of which is the Effects Range Low, or ERL.
Several ERLs were exceeded: copper (at one station at 44.9 mg/kg vs the ERL of 34.0 mg/kg);
mercury (at six stations, ranging from 0.151 to 0.190 mg/kg vs the ERL of 0.15 mg/kg);
acenaphthene, fluorene, and phenanthrene (at Station H-G-12-01B at 111, 103, and 526 pg/kg vs
ERLs of 16, 19, and 240 pg/kg, respectively). The Effect Range Mediums (ERMs) for copper is 270



mg/kg, mercury is 0.71 mg/kg, acenaphthene is 500 pg/kg, fluorene is 540, and phenanthrene is
1500, well above the values noted above for the metals and the PAHs.

Dioxin and furan analyses on sediment samples were conducted and the results, both raw data and data
normalized to total organic content of the individual sediments, are included in Table 5. The range of
values, 14 to 54 picograms/gram (pg/g or parts per trillion) dry weight total Toxic Equivalent of
2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TEQ), is slightly higher than Houston Ship Channel and Galveston
Channel recently (0.5 pg/g to 5.4 pg/g), which were considered not to “reflect significant point source
contributions of dioxins/furans to the project area but rather reflect the low level dioxin/furan
contamination that is ubiquitous in environmental media throughout the United States, including
coastal areas “ [Statement of Finding for Galveston Harbor and Channel and Housten Ship Channel
Dredging Project, 10 January 2012]. However, the present concentrations are similar to those found
in the Florida Panhandle Bays (0.51 to 77.51 pg/g, Hemming et al, 2002}, Detroit/Rouge Rivers {3-62
pg/g Kannan etal, 2001, in Hemming et al, 2002) and less than that found in Lake Ontario (68-500 pg/g,
U.S. EPA, 1993, in Hemming et al, 2002) and Newark Bay {730-7600 pg/g, U.S. EPA, 1993, in Hemming et
al, 2002). Therefore, it would appear that the values found in the present project also “...reflect the low
level dioxin/furan contamination that is ubiquitous in environmental media throughout the United
States, including coastal areas. “

There is nothing in the chemical analyses that would indicate a concern with the placement of these
sediments, under the guidance provided by the RIA and/or the Inland Testing Manual.

Sincerely,
Martin Arheiger for:

Derek Starling, P.E., C.Q.E.
Principal
SOL Engineering Services, LLC
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TABLE 1

STANDARD PARAMETERS
HSC - Carpenters Bayou to Greens Bayou

Water Dissolved Water Alr Coordinates

Channel Depth  Oxygen Salinity Temp Temp Latitude (N) Longitude (W)

Station™ Date Time Station {ft) (mgiL) pH (Yoo} (°C) (°C) Beg. Min. Sec. Deg. Min. Sec.
H-MC-12- 11A 10/30/2012 1040 506+00 51 6.50 7.2 19.32 19.2 17.8 29 45 413 95 5 172
H-MC-12- 11B 10/30/2012 1100 500+00 52 6.49 7.7 i9.27 19.2 17.8 29 45 451 95 5 209
H-CG-12- 01A 10/30/2012 1125 550460 51 6.57 7.71 18.22 19.2 18.9 29 45 0.3 95 5 473
H-CG-12- 01B 10/30/2012 1135 550+00 49 6.62 7.67 18.22 19.7 19.4 29 45 2.8 95 5 518
H-CG-12- 02A 10/30/2012 1146 600+00 49 6.34 760 17.07 19.7 19.4 29 44 277 95 6 31.0
H-CG-12- 02B 10/30/2012 1154 60G+00 49 6.20 7.60 17.47 19.7 8.4 29 44 30.7 95 6 325
H-CG-12- 03 10/30/2012 1213 650+G0 50 6.20 761 17.18 200 200 29 44 52 95 7 214
H-CG-12- 04A 10/306/2012 1235 700400 48 5.88 7.56 16.29 20.1 2086 29 44 5.2 95 8 184
H-CG-12- 04B 10/30/2012 1255 700+00 48 5.87 7.55 16.28 201 211 29 44 7.7 a5 8 18.1
H-CG-12- 05A 10/30/2012 1410 750+00 44 6.35 7.58 16.04 204 2238 29 44 15.4 95 g 138
H-CG-12- 05B 10/30/2012 1425 750+00 44 6.26 7.57 16.30 20.2 22.8 29 44 16.5 a5 9 130
H-CG-12- 0BA 10/30/2012 1450 800+00 48 8.00 7.54 156.94 20.3 21.7 29 44 436 9% 9 592
H-CG-12- 068 10/30/2012 1500 800+00 49 6.00 7.54 15.91 204 21.7 29 44 459 a5 g 58.2
H-G-12-  01AA  10/30/2092 1537 5+00 45 6.50 7.54 15.74 204 21.7 29 44 51.2 95 0 70
H-G-12-  01AB  10/30/2012 1525 5+00 45 5.52 7.55 16.73 204 2.7 29 44 50,0 95 10 57
H-G-12- 01AC  10/30/2012 1515 5+00 45 6.94 7.54 16.18 20.2 21.7 29 44 488 a5 10 45
H-G-12-  D1A 10/30/2012 1549 10+00 44 7.22 7.54 13.77 20.3 21.% 29 44 54.9 a5 i 32
H-G-12- 01B 10/30/2012 1545 10+00 44 7.23 7.53 13.86 20.3 21.7 29 44 540 95 10 22
H-G-12- 0iBA  10730/2012 1600 15+00 46 5.82 7.53 14.55 20.2 217 29 44 58.2 95 9 59.0
H-G-12- ©01BB  10/30/2012 18608 15400 47 5.75 753 14.57 202 2.7 29 44 57.8 95 g 585
H-G-12- 01BC  10/30/20%2 1814 15+00 48 576 7.53 14.53 20.2 21.7 29 44 57.3 95 9 58.0
H-G-12- 02 10/30/2012 1639 50+00 25 5.83 7.50 12.45 20.2 21.1 29 45 10.1 95 10 20.0
H-G-12. 025A  10/30/2012 1700 80+00 18 6.18 7.53 10.60 20.3 20.8 28 45 28,7 95 16 455
H-G-12-  02SB  10/30/2012 1650 80+00 20 6.21 7.50 10.27 20.3 21.1 29 45 26.9 95 10 452
H-G-12- 028C  10/30/2012 1655 80+00 19 6.20 7.52 10.28 20.3 20.6 29 45 271 95 10 4438

H-MC-12-11 = DUP 1; H-CG-12-05 = BUP 2.



TABLE 2

PARAMETERS DETERMINED BY CHEMICAL ANALYSIS

METALS

Antimony

Arsenic

Beryllium

Cadmium

Chromium, Total
Chromium, Trivalent
Chromium. Hexavalent
Copper

PESTICIDES AND PCBs
Aldrin

Alpha-BHC

Beta-BHC
Gamma-BHC (Lindane)
Delta-BHC

Chiordane
Alpha-Chlordane
Gamma- Chlordane
4.4.DDD

4,4.DDE

4,4-DDT

SEMIVOLATILES
Acenaphthene
Acenaphthylene

Anthracene

Benzidine
Benzo(alanthracene
Benzo{a)pyrene
Benzo(ghilperylene
Benzo(b&k)flucranthene
Bis(2-chlorosthyoxy)methane
Bis{2-chloroethyl)ether
Bis(2-chioroisoproply)ether
Bis{2-ethylhexyljphthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-chloro-3-methylphenol
2-Chioronapthalene
2-Chlorophenof
4-Chioropheny! phenyl ether
Chrysene
Dibenzao(ah)anthracene
1,2-Dichlorchenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichiorobenzidine
2.4-Dichlorophenol
2.4-Dinitrophenol

Diethyl phthalate

Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Dieldrin

Endosulfan |
Endosulfan 1l
Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachior
Heptachlor epoxide
Toxaphene

Total PCBs

Dimethy| phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene

2 8-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
indeno{123-CD)pyrene
isophorone

2-Methyl-4,6-dinitrophenol {4,6-dinitro-o-cresol)

Naphthalene
Nitrobenzene
2-Nitropheno!
4-Nitrophenol
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Phenanthrene

Phenol
Pentachlorophenol
Pryene

1,2, 4-Trichjorobenzene



2.4-Dimethylphenol

2.4 6-Trichtorophenol

TABLE 2 (Concluded)

PARAMETERS DETERMINED BY CHEMICAL ANALYSIS

CONVENTIONAL PARAMETERS
Ammonia

Cyanide

Total Organic Carbon

DIOXIN/FURAN CONGENERS

2,3,7,8 - Tetrachloro Dibenzo-p -Dioxin
1,2,3,7,8 - Pentachloro Dibenzo-p-Dioxin
1,2,3,4,7,8 - Hexachloro Dibenzo-p-Dioxin
1,2,3,6,7,8 - Hexachtoro Dibenzo-p-Dioxin

2,3,7,8 - Tetrachloro Dibenzo-p-Furan
1,2,3,7.8 - Pentachioro Dibenzo-p-Furan
2.3,4,7.8 - Pentachloro Dibenzo-p-Furan
1,2,3.4,7,8 - Hexachioro Dibenzo-p-Furan
1,2,3,6,7,8 - Hexachloro Dibenzo-p-Furan

Total Petroleum Hydrocarbons
% Solids”

1,2,3.7,8,9 - Hexachloro Dibenzo-p-Dioxin
1,2,3,4,6,7,8 - Heptachloro Dibenzo-p-Dioxin
Octachloro Dibenzo-p-Dioxin

2.3,4,8,7,8 - Hexachloro Dibenzo-p-Furan
1,2,3,7,8,9 - Hexachloro Dibenzo-p-Furan
1,2,3,4,6,7,8 - Heptachiore Dibenzo-p-Furan
1,2,3,4,7,8,9 - Heptachlore Dibenzo-p-Furan
QOctachloro Dibenzo-p-Furan

* sediment only



Date Sampled: Qctober 30, 2012

TABLE 3

CONCENTRATIONS OF DETECTED COMPOUNDS (ugfl)

WATER
HSC - Carpentars Bayou to Greens Bayou

WQS™ Contract
Required Reporting H-MC-12 i H-GC-12 H-G-12

Parameter Detection  Limit 11 11 o 02 03 04 o5 05 06 G1A o1 01B 0z 028

Acute Limit Dup Bup
Antimony NiA 3 500 0% J 060 J 080 F D70 J 070 & 070 J Q090 S 070 J 070 J 062 J 070 - 4 060 J 080 4 BDL
Arsenic 149 1 500 350 J 25 J 320 & 310 J 320 4 310 J 330 J 3G J 320 J 230 4 310 & 300 J o280 4 260 J
Chromium, Total NIA 1 500 0522 4 BODL 132 3 BRL BDL BDL BDE BDL BDL 580 J BDL 0.582 4 BDL BOL
Copper 13.5 1 500 29 J 250 J 280 J 300 J 230 J 230 J 310 J 28 J 310 J 260 J 280 J 280 J 280 J 250 J
Lead 133 1 500 BDL BOL BDL 8OL BDL BDL BDL 80L 100 4 BDL BOL BDL BDL 80L
Nickel 118 il 500 210 J 180 4 180 J 210 240 220 5 280 J 250 J 240 4 230 J 250 230 J 230 190 4
Selenium 564 2 500 0868 4 0824 J 0779 4 110 J 183 F 0694 J O0B16 0883 J 0701 J 053 J 0622 J 105 J 0.826 4 0770 J
Zing @27 1 2000 265 20.3 235 226 28.8 253 29.7 23.8 24.1 255 23.8 2741 27.8 27.3
Ammonia® NA 0.07 050 BDL BDL BOL BOL BDL ebL BDL BOL BDL B8DL BDL BDL BDL BDL
TOG {%) N/A 0.1 1.00 5.2 438 4.8 52 8.6 7.3 6.7 5.1 5.3 53 5.3 52 5.4 54
Total Cyanide N/A 0.10 100 44 4.8 5.3 3.8 42 4.0 6.2 BL 6.9 5.0 5.8 4.8 73 6.6
UN-NORMALIZED DATA as TEQs™
2,3,7,8-TCCD A 0.270 4.130 0.310 0.200 0340 QJ 0.160 0500 QJ 0.38¢ QJ 0.180 Q.160 0.150 0.13¢ QJ 0.240 0.130
1,2,3,7,8-PeCDD NA 0.130 0,110 0.180 0.150 0.130 0.130 0.080 0090 0.100 0.100 0.120 0.085 0.100 0120
1,2,3,4,7.8-HxCOD NIA 0016 0015 0.0t4 0.017 0.014 0.018 0013 0.013 c.014 0.014 0.015 0.011% 0.014 0.017
1,2,3,6,7,8-HxCBD NA 0018 0016 0.015 0077 Q4 0015 0.G20 0.014 0.014 G014 0.015 0.018 0012 0.015 0.018
1,2,3.7,8.5-HxCDD NIA 0.016 0.014 0.044 0.016 0.014 0.018 0.013 0.013 G.013 0.014 0.084 Q) 0053 QJ 0014 6.018
1,2,3,4.8,7.84+pCDD N/A 003284 0.041 BJ C030BS 0.023 8 0.034 QBJ 0.024 QBJ 0.031 BJ (C.025 QBJ 0.043 BJ 0.029 BJ 0.039 QBJ 0.047 BJ 0.023 QBJ 0.026 QBJ
oCchD N/A 00138) 0015B) 0013BJ 0014 BJ 0020 B3 O0O014BJ 0018BJ OCO4BJ 00228) 0D010BS 0022B3 0.0308J ooz208) Q0218
2,3,78-TCDF N/A 0.028 Q3 0.055 ) 0028 Q) 0072 QJ 0.097 & 0.15¢ J 0085 QJ 01300 0.140 J 0088 Q3 01704 0.110 Q3 0.033 4 0.022 Q4
1,2,3,7,8-PaCDF N/A 0.004 0.003 0.004 0013 QJ 0003 0.003 0.062 0.003 0.003 0.003 ¢.003 0.003 0.003 0.004
2.3.4,7,8-PeCDF MN/A 0.040 0025 0.072 QBJ 0.039 0.025° 0.027 0.021 0.024 0.025 0.024 0.027 0,025 0.025 0.031
1,2,3,4,7,8-HxCOF N/A 0.013 0610 0.046 QF 0037 Q4 0010 0.G13 0.008 0.008 a.008 0030 Q4 0011 0.048 QJ 0.01¢ 0.011
1,2,3,6,7,8-HxCDF NIA 0.G13 0.009 0.0t3 0.013 0.011 0.013 0.008 0.008 0035 QJ €029 Q) 001 0.052 QJ  0.01G 0.041 QJ
2,3,4,6,78-HxCDF N/A 0.012 0.009 0.011 0049 QJ  0.010 0.012 0.008 0.008 0014 .10 0045 Q) 0.008 0.01¢ 0.01¢
1,2,3,7,8.8-HxCDF NA G014 0.011 0.013 0072 J 0.013 0.014 0.009 0.01¢ 0.011 G011 0.013 0.023 Q4  0.01% 0.01%
1,2,3,4,6,7.8-HpCOF N/A 0.012 @QBJ 0.009 QB 0.008 QBJ 0008 QBJ 0.009 BS 0.006 QBJ 0.005 QBJ 0.00% 0010 BJ  Q.008 QBJ 0009 QBJ 0.0t QB 0.0068 QBJ 0.007 QBJ
1,2,3,4,7,8,9-HpCDF NA 0.002 0.002 0.002 0.G02 0.002 0.602 0.002 0.002 0.002 0.001 0.002 0.002 0.002 0.002
QOCDF N/A 0.003 BJ 0002 SBJ 0,003 BJ 0.091 Q5BJ 0001 QBJS 0.001 QGBS 0001 SBS 0.001 BJ 0.001 SB8J 0.001 BJ 0.002 BJ 0.001 ASBJ 0.001 QSBJ 0.001 Bd
Tatal TEQ N/A 0.63 0.47 0.74 0.8C 0.75 0.62 0.83 0.76 0.64 0.53 0.72 085 .53 ¢.48
NORMALIZED DATA as TEQs per 1% Organic Carbon™*
2,3,7.8-TCDD N/A 5.2 27 6.5 3.3 4.0 2.2 75 78 34 3.0 2.8 25 4.4 2.4
1,2,3,7,8-PeCOD N/A 25 2.3 3.1 29 15 18 1.3 1.8 1.9 1.3 2.3 1.6 1.9 22
1,2,3,4,7,8-HxCDD NA 03 0.3 0.3 03 0.2 02 0.2 03 o3 8.3 0.3 0.2 0.3 0.3
1,2.3,6,7.8-HxCDD NIA 0.3 0.3 0.3 15 0.2 2.3 0.2 032 &3 0.3 0.3 0.2 032 0.3
1.2,3,7.8,9-HxCDD NIA 0.3 0.3 03 4.3 0.2 0.2 0.2 0.3 0.2 0.3 1.2 1.0 0.3 6.3
1.2,34.6,7.8-HpCOD N/A 0.6 09 0.8 0.5 G4 0.3 0.5 0.6 0.9 0.5 07 09 0.4 0.5
cCDD NA 0.3 03 0.3 0.3 .2 0.2 0.3 0.3 0.4 0.2 0.4 0.6 04 0.4
2,3,7,8-TCDF N/A 0.5 1.1 086 1.4 1.4 241 13 25 28 1.3 3.2 2.1 0.6 0.4
1,2,3,7,86-PeCDF NIA 0.1 a1 0.5 0.3 0.0 0.0 2.0 01 0.1 0.0 oA 0.1 041 0.1
2,3.4,7,8-PeCDF NA D3 0.5 1.5 0.8 0.3 04 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.6
1.2,3.4,7,6-HxCDF N/A 0.3 Q2 10 0.7 o1 0.2 0.1 0.2 0.2 0.6 G2 0.9 0.2 0.2
1.2,3.6,7,8-HxCDF N/A 0.3 02 03 03 a1 0.2 0.1 0.2 0.7 0.5 o2 1.0 0.2 08
2,%.4.,6,7,8-HxCDF WA 0.2 0.2 0.2 0.9 C.1 0.2 0.1 0.2 0.2 0.2 [¢X:] 0.1 0.2 0.2
1,2,3,7.8.8-HxCOF NIA 03 02 03 1.4 0.2 0.2 0.1 0.2 0.2 0.2 0.2 04 0.2 0.2
1,2.3.4.6,7.8-HpCDF N/A 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.0 0.2 0.2 0.2 0.2 0.1 0.1
1.2,3,4,7,8,9-HpCDF N/A 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OCDF N/A 0.1 0.0 0.1 0.0 00 0.0 [:3¢] 0.0 0.0 0.0 G0 0.0 0.0 0.0
Total TEQ NiA 12.1 9.8 15.4 15.4 8.7 8.5 124 14.9 12.1 10.0 138 12.5 9.8 8.9

Dup = Duplicate Sample

BDL = Below Detection Limils

*mg/L

“* Texas Water Quality Standards for Saitwater
" paig

B=Method Blank Contaminaticn (associated methed blank contains the target analyte at a reportable level), C=C0-eluting Isomer, J-Estimated result since reuslt was less than reporting limit,
Q= Estimated maximum possible concentration, S=lon suppression, X=See project narrative,



TABLE 4
CONCENTRATIONS COF DETECTED COMPOUNDS {ugiL)
ELUTRIATE
HSC - Carpenters Bayou to Greens Bayou

Date Sampled: October 30, 2012

WQS™  Contract

Required Reporting H-MC-12 ] H-GC-12 i H.G:12

Parameter Detecion  Limit 11 1 0t 02 03 04 05 05 06 A o1 1B 474 s

A_cg{s Limit Dug Dup
Antimony NiA 3 502 116 4 080 J 08 J 100 3 080 J 09 4 080 4 08 J 08O J 100 J 08 J 080 4 080 J 080 J
Arsenic 149 1 500 48 J 3320 J 400 J 830 520 440 4 460 J 6380 250 J 480 4 330 J 430 J 380 J 420 4
Chromiurr, Total NIA 1 500 G50 J BDL BOL BOL BoOL BDL 8DL 80OL BDL 050 J 8DL 80L EDL BOL
Copper 13.5 1 500 150 t 180 d 130 J 070 J 080 J 060 J 070 J 050 J g8 ) 100 J 070 4 140 4 110 J o180 J
Lead 133 1 500 BDL BOL s0L BOL BOL BDL 8DL BOL BDL BOL BDL BDL 80L BOL
Mickel 118 1 500 2380 J 258 J 240 4280 0 240 J 220 J 230 J 220 Joz4) J 280 J 230 J 230 3 230 4240 J
Selentum 564 2 500 120 J BDL 0.90 4 08B0 J 240 J 050 J 050 4 050 J 070 4 100 4 050 J 060 4 BDL BOL
Zinc 827 1 500 B0OL 23.80 BOL BOL BDL BOL BOL BDL BOL 8pL BOL BDL BDL BDL
Ammonia* N/a 4.07 a8t 220 168 176G 3.80 4.20 1.40 2.00 347 1.20 3.10 2.40 1.50 144 1.38
TOC NiA $.18 1.06 590 530 834G 8.7 6.6 £6 6.5 7.40 LAl 8.7 59 5.1 6.0 57
Total Cyanide N 416 1.06 56 56 6.0 44 5.0 52 77 654 71 6.2 56 6.2 8.3 89
EIN-NORMALIZED DATA as TEQs
2,3,7.8-TCOD NIA 0.690 QJ 3804 0.150QJ 0.830QJ 0920Q4 0450 0410 Q) 0.80 6.6 QJ 1.2 4.650 0.850 0.600 0.750
1,2,3,7.8-PeCOD NIA 0.120 0.370 0.370 Q84 0.540 QB4 0.120 0.280 0.120 0.55 0.160 0.550 0,390 3.390 0.320 0.420
1,2,34,7.8-HxCDD NFA 0.013 0027 0.012 0.013 0015 0.017 0.011 0.05 0100 J 0633 0082 Q) 0.026 0.028 0.035
1,2,3.6,7.8-HxCDD NiA 0.087QJ 0.0 0.070 Q) 008504 0096 0.018 0.012 0.05 0.230J 0.634 0.034 g.100Qd 0.031 0.639
1,2,3,7.8,9-HxCDD N G470 Q) 04400Q) 0086 Q) 0067Q) 0120CE 0016 0,062 Q4 0.05 0270CJ 0410Qs 0.140QJ 0.085QJ 0.028 0.035
1,2,3.4,6,7,8-HpCRD NiA 0310 8BS 0.280J 0150BJ 0.450BJ 0210BJ 0.034QJ 00798 028 J 0.730 B 0270} 0.240 4 0.087 Q) 0.088 J 0.059 4
Qceo NfA 0276 B 0.1708 0.160 B 0.120 B 0170 8 0.0258J) 00578 018 B 0830 B 01808 G170 0.051B 0.027BJ 0030 BJ
23,7.8-TCOF N/A 0.280J 0,650 J 0110 Q4 01420Q) 006680QJ 0040Q0 0.083 Qi 0.13Q) 1800 X Q770 4 0.3680 4 4.210Q4 0035 0.055
1,2,3.7,8-PeCDF N/A 0.003 0011 0.003 0.003 0.604 0.006 00113 0.01 0.033Q) 003904 0.018Q) 0010 0.008 0.011
2,3,4,7,8-PeCDF N/A 0.110Q8J 022004 8140 QBS 0.140BJ 0031 0.057 0.024 0.12 0.048 0.100 8170 Qd 0160 0.075 0.093
1,2,3,4,7,8-HxCDF N/A 0091 Q4 Q1303 24047 Qd G078 Q4 0080QJ 0013 0.860 QJ 0.03 0320 Q8 01200 S110Qd o018 0.020 0.020
1.2,3,6,7,8-HxCDF NIA 0080 Q5 0.020 04050Q) 0.079Qy Q088Q0 0.2 4.065 ) 0.03 0350 Q4 0120Q0 000 Q0 081 0.020 $.020
2,3.4.6.7.8-HxCDE N/A 0450 Q3 0.020 0041 QJ 0.035Q7 Q010 0.033 Q) 8.033Qd $.03 0.080QJ 0025 0.018 0.025 0.023 £.024
1,2,3,7.8,5-HxCDF N/A 0.010 0.025 0.611 0.038 QJ  0.011 0.013 &4.010 4.04 0.012 0.065 0.024 0.020 0.024 0.023
1,2,3.48,7,8-HpCDFE N/A 0.036 QBJ 0.072J 0024 B3 0032QBJ 0.0428) 0.008 Q) (024 B £.06 J 0.150B)  0.084 4 0.05G 4 0.017 4 0011 J 0.003
1,2,34,7.8,9-HpCDF NrA 0.002 0.020 QJ 0002 0.002 £.002 4,002 {.002 40 £.018 B4 0.007 0.004 0.004 0.004 0.004
QCDF N/A 0012 SBJ 6.01t SJ 0.008 SBJ 0.008 $BJ €.011 $BJ 0.002 J €005 BJ 00 J 0.038 SB 0010 SJ 0.008 J 0004 QF 0401 QSJ 0001 Q4
Total TEQ N/A 23 6.0 14 2.3 2.0 1.0 1.3 2.4 11 36 25 20 13 1.6
NORMALIZED DATA as TEQs per 1% Organic Carbon
2,3,7.8-TCDD NiA 17 7T 28 124 13.9 8.0 8.3 10.8 129.4 17.9 1.0 4.9 10.0 13.2
1,2,3,7.8-PeCDD N/A 20 70 70 8.1 18 50 1.8 74 3.1 8.2 6.6 6.8 53 74
1,2,3,4.7.8-HxCDD N/A 0.2 0.5 02 8.2 0.2 0.3 0.2 0.6 2.0 8.5 1.1 0.5 0s 0.6
1.2,3.6,7,8-HxCD0G N/A 1.6 0.6 13 2.8 1.6 0.3 0.2 0.7 45 G5 0.6 18 0s 9.7
1.2,3,7,8,9-HxCDD N/A 29 28 1.6 1.0 18 03 1.0 0.6 53 1.8 24 1.5 0.5 06
$.2,34,6,7.8-HpC0D NA 53 53 28 22 32 08 1.2 35 143 4.8 4.1 1.5 1.1 1.0
QoD NIA 4.6 3.2 3.0 1.8 2.6 04 08 2.4 iz4 27 29 2.9 0.5 a5
2.3.78-TCDF NIA 4.9 123 21 1.8 10 0.7 13 1.8 294 1.5 6.1 a7 0.8 1.0
1.2.3,7,8PeCDF N/A 0.1 02 Qa1 0.0 01 01 02 2.z 0.8 a8 G3 8.2 0.4 0.2
2.3,4,7.8PeCDF NiA 1.9 42 26 2.1 0.5 10 04 1.8 0.9 1.5 239 1.8 13 1.6
1,2,3,4,7,68-HxCOF NA 1.5 25 0.9 1.2 12 02 09 04 6.3 1.8 1.9 a3 0.3 0.4
1.2,3,8,7,8-HxCOCF N/A 1.4 04 09 1.2 1.3 02 1.0 0.4 6.9 1.8 1.7 0.4 43 04
2,3,4,6,7,8-HxCDF N/ 0.8 04 0.8 0.5 0.2 0.8 0.5 &4 1.8 04 03 0.4 0.4 04
1.2,3,7.8,9-HxCOF NIA 0.2 0.5 82 0.6 0.2 02 02 0.5 0.2 1.0 04 0.4 0.4 04
1,2,3,4,6,7,8-KpCDF NA 0.6 1.4 85 0.5 0.6 0.1 04 0.9 23 1.0 0.8 03 0.2 0.0
1.2,3.4,7.5,9-HpCDF NIA 2.0 04 &8.0 0.0 0.0 0.0 a.0 01 04 a1 0.1 0.1 0.1 0.1
OCDF N/A 9.2 02 8.2 0.1 0.2 0.0 a1 0.1 a7 a1 041 0.1 0.0 0.0
Total TEQ NiA 39.0 13.2 26.4 34.3 3203 17.9 16.9 324 215.7 53.7 42.4 35.1 21.7 261

Dup = Duplicate Sample

BDL = Selow Detection Limits

*mgh.

** Texas Water Quality Standards for Saltwater

B=Method Blank Contamination (associated method blank contains the target analyte at a reportable level), C=C0-eluting isomer, JEstimated result since reuslt was less than reporting limit,
Q= Estimated maximum possible concentration, S=lon suppressien, X=See project narrative.



Date Sampled: October 30, 2012

TABLE 5

CONCENTRATIONS OF DETECTED COMPOUNDS {dry weight)

SEDIMENT
HSC - Carpenters Bayou to Greens Bayou

Contract H-MC-12 i H-GC-12 I H-G-12
Required NCAA NOAA #1 G 01 02 03 04 05 05 06 01A 01 018 02 028
Parameter Units Detection  ERM ERL Dup Dup
Limit

Antimony maikg 2.5 NiA N/A 039 J BDL J BDL J 0426 J 0434 J 0369 J 0431 4 0499 J 0241 J 0386 J 0542 J 0608 J 029 ) 0413
Arsenic mg/kg 0.3 70 8.2 434 J 43 J 441 ) 435 4 383 J 352 J 423 4 478 4 288 4 412 & 668 4 68t J 315 J 340 J
Benylium mg/kg 1 MA  N/A 0893 J 0960 J 0548 J 0945 J 0838 U G784 J 0886 J 1.03 ) 0528 4 0839 4 115 J 0973 J G673 S 0805
Cadmium my/ka 0.1 96 120 0142 J 0121 J 0135 J 0272 J 0148 J 0264 J 0236 J 0288 J 0215 J 0231 S 0384 ) 0308 J 0182 J 0214 J
Chromium, Total maikg 1 370 810 156 4 168 J 170 J 184 J 158 4 153 J 184 J 216 J M3 J 183 4 234 ) 222 4 124 ! %1 J
Chromium mg/kg t NA NA BDL J BDL J BDL J BRDL 4 BDL J 8DL J 8DL 4 BDL 4 BDL J BDL J BBL J BDL 4 BDL 4 BDL
Copper mgikg 1 270 340 1865 4 169 J 177 0§ 236 J 22¢ J 191 J 264 J 320 F 183 J 284 J 372 J 448 J 195 J 244 )
Lead myikg 0.3 218 467 144 4 139 J 144 J 188 J 598 3 w5 J 200 J 230 J 134 J 25 J 256 J 2715 4 136 J 8.1
Mercury mg/kg 0.2 071 015 0088 J o085 g 011 J 0474 J 0152 ¢ 0122 S 0498 J OB6 ) 0154 J 0432 Q) 0450 4 0151 J 0086 S 0054
Nickel mg/kg ¢.5 516 2068 M1 J w7 J 102 J 119 J 104 J 889 J 108 J 123 J 6290 J 993 131 4 17 J 800 J 981 J
Selenium mg/kg 0.5 NA NA 0736 J 0628 J 0775 J 0577 J 0877 J 0275 J 0708 J 0619 J 0255 J 0581 0 0473 J 0573 J 0334 U 0262 U
Siiver malkg 0.2 3.7 10 617 4 0074 J 0MM2 J 0.2 J o463 Joar8 J 0267 J 0258 4 011 J OB J 0236 J 0222 4 G088 4 0108 J
Thallim mg/kg 0.2 NA  NA BDL J BDL J 0484 J BDL J BDL 4 BDL ¢ BDL J BDL J BBL 4 BDL J 8o J BPL 4 BDL BOL 4
Zinc mg'kg 2 410 180 6r J 608 J 838 J 913 J 782 J 7HE J 807 4 06 J 575 4 834 U 130 J 121 4 731 4 888 J
Acenaphthene ug/kg 20 500 16  BDL BDL BOt BDL BDL BDL BDL BDL BDL BDL BDL 11 J BDL BDL
Anthracene ugfkg 20 1100 853 BDL BDL BDL BOL BDL BOL BOL BDL BDL BDL BOL 681 J BDL BDL
Benzo(a)anthracene uglkg 20 1600 261 BOL BDOL BDL BDL BDL BDL BDL BDL BDL BDL 8c4 3 157 J BDL 338 4
Berzo(a)pyrene ugfkg 20 1600 430 BDL BDL BBL BRL BDL BOL BDL 483 J BOL BDL 749 4 119 J 344 U 517 4
benzo(b)flucranthene  ugrkg 20 NA  NA BDL J BDL J BOL J BDL J BDL J BDL J BDL & 6841 J BDL J BDL U 106 J 173 J 4885 0y 623 U
benzo{g,h.iyperylene ug/kg 20 MA NA BOL 4 BDL J BDL J BDL ¢ BDL J BOL J BDL J BDL J BDL J BDL J 8DL  J 805 J BDL BOL 4
benzo(k)fluoranthene ugrkg 20 WA NA BDL 4 BDL J BDL J BDL 4 BDL J BDL J BDL J BDL J BDL J BDL BDL 4 574 J BDL BOL 4
Chrysene ugfkg 20 2800 384 BDL BDL BOL BDL BDL BDL BDL BDL BDL BDL 654 J 160 J BDL 398 J
Fiuoranthene ug/kg 20 5100 60C  BDL BDL BDL 801 BDL BOL BDL 566 J BDL BDL 183 J 502 J #14 J 566 J
Flucrene ug/kg 20 540 19  BDL BDL BDL BDL BDL BOL BDL 801 BDL BDL BDL i3 J BDL BDL
indeno(1,2,3-ca)pyrene  uglkg 20 NA  NMA BDL 4 BDL J BDL J BODL J BOL 4 BDL 4 BDL J 438 J BDL 4 BDL 566 J 586 J 297 J 415 J
Phenanthrene ug/kg 20 500 240 BDL 2D BDL BDL BDL BDL BDL BOL 80L BDL BOL 526 J BDL BDL
Pyrane ugkg 20 2600 665 BDL BDL BOL 8DL BDL BDL 429 J 8640 J BDL BBL 200 J 483 & &y 4 T2 )
Ammonia mg'kg c.1 NA  NA 2657 J 207 J 394 J 495 J 551 J 215 J 432 4 350 J 112 ) 248 ) 486 1 208 J 297 J 284
TCC ! % 0.1 NA - NA 146 ) 138 ) 160 4 212 J 173 0 181 U 242 4 22T ) 186 J 217 4 245 J 238 J 161 J 1.61 J
Percent Solids % 0.1 NiA- NA - 382 J 344 ) 343 J 209 J 363 4 435 J 347 J 329 J 525 J 349 J 327 J 328 J 47 4 422
Graval % N/A NIA c.0 0.0 0.0 0.0 0.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 c.0 c.3
S_amd Yo N/A N/A 20.1 17.0 8.2 7.7 18.9 14.0 6.5 3.4 10.8 15.3 8.4 10.6 8.9 12.2

Sift % NFA N/A 1041 8.7 131 204 12.2 g4 16.7 34.1 94 8.8 16.2 188 412 28.2
Clay % N/A NIA 69.8 743 777 71.8 71.8 70.3 76.8 62.5 79.8 74.8 75.4 70.6 48.9 59.3

b50 mm N/A N/A 0.060 0.050 0.000 0.000 0.060 0.000 8.000 0.000 0.000 0.060 0.000 0.060 £.005 0.000




Date Sampled: October 30, 2012

TABLE 5

CONCENTRATIONS OF DETECTED COMPOUNDS {dry weight}

SEDIMENT

HSC « Carpeniers Bayou to Greens Bayou
TABLE 3 {Concluded)

CONCENTRATIONS OF DETECTED COMPOUNDS {dry weight)

SEDIMENT

HSC - Carpenters Bayou to Graens Bayou

Contract H-MC-12 i H-GC-12 H-G-12

Required Reporting NOAA 11 11 01 0z 03 04 05 05 06 01A 01 o1B 02 028
Parameter Units  Detection L.imit ERL Dup Dup

Limit

UN-NORMALIZED DATA as TEQs
2,378 TCDD ra/g N/A 1.7 7.5 10 13 15 13 23 22 27 25 22 3z 7.4 5.0
1,2,3,7.8-PeCDD oletfsd N/A 1.0 BJ 1.0 QB3 1.1QBJ 1.5 QBJ 1.3 QBJ 0,920 QBJ 1.5 QBJ 1.4 QB 1.7Q8) 15QBJ 1.7 BJ 1.6 BJ 1.2 QBJ 1.3 QBJ
1,2,3.4,7,8-HxCDD pg/g N/A 0,180 J 0170 Q4  0.230 J 0.270 J 0.260 J 0.220 J 0.240 4 0.310 J 0.220 J 0.240 4 0.270 3 0.420 J 0.210 J 0160 J
1.2,3,6,7,8-HxCDD pa/g N/A 0350 J 0.370 J 047G J 0.570 J 0.560 J 0.550 J 0.610 J 0.770 G.630 0.800 J 0.750 0.920 0.510 4 0.490 J
1.2,3,7,8,9-HxCDD pa/g N/A 0630 C 0.710 C 0910 C 0800 C 0930 C 0.810 C 0660 CJ 0910C 6590 C  0.750C 0.880 C 1.8C 0540 ¢C) 0.500 J
1,2,3,4,6,7.8-HpCDD palg N/A 1.2 BS 1.300 B 15 B 19 B 1.8 8 1.58B 14B 24 B 1.58B 1.78 2.1 Bd 3.28BJ 14 B 13 B
OCchD polg N/A 0,810 BJ D870 B 0990 B 138 118 1.4 BE 0.600 8 158 0870 8 118 1.4 8J 1.5 BJ 1.6 BE 1.4 BE
2,3,7,8-TCOF pgig N/A 21X 1.8 X 2,400 X 3.200 X 38 X 3.2 5.8 51X 59 59 5.9 8.7 1.9 1.6
1,2,3,7,.8-PeCDF pa/g N/A 0036 J 0.042 J 0.657 4 4110 J 0.410 J 0.075 J 0.130 J 0.130 J 6.120 J 4.110 4 0.120 J 0.160 J 0.054 g 0.060 J
2,3.4,7 8-PeCDF pglg N/A - 0,330 & 0.300 QJ  0.510 J 0.750 4 0720 Q4 0750 4 114 114 0.990 J 14 4J 1.1 1.4 0.500 QJ 0.810 J
1,2,3.4,7,8-HxCDF palg N/A 0,250 CJ 0260 CJ 0400CJ 0720CJ 0640 CS 0890 C 0840 CJ 0820C 0880 C 0730 C 0870 C 10C 0,590 C 0.500 CJ
1,2,3,6,7,8-HxCDF palg NA L Q130 Q2 047D QJ G210QJ 0370Q4 0370QJ 0390 Q4 0480 QJ 0500 QU 0.490 Q4 0.380 QJ 0.430 QJ 0480 Qf 0320 QJ 0.290 GJ
2,3,4,8,7,8-HxCDF palg N/A  0.060C J 0.062 Q4  0.079 4 0.130 J 0.120 J 0.120 J 0120 J 0170 Q) 0150 J 0,440 J G170 0.170 J 0.120 J 0.089 QJ
1,2,3,7.8,9-HxCDF palg N/A 0014 QJ  0.004 0.034 J§ 0.044 QJ 0.008 0045 0 0029 QJ  0.062 J 0.038 QJ 0.048 QJ 0.031 QJ 0.067 QJ 0.031 QJ 0.028 Q4
1.2,3,4,6,7,8-HpCDF pg/g N/A 0190 BJ 0190 B 0.250 B 0.400 B 0.360 B 0.310 B 0490 QB 0480 B 02808B 03680 B 0.320QB 0480 BJ 0200QB  0.190 QB
1,2,3,4,7,8,8-HpCDF pg/g NA 0017 J 0.018 4 G.024 J 0.039 Q4 0038 QJ 0.038J 0.034 0045 QJ  0.041 J 0.038 J 0.037 J 0,046 J 0.025 Q4 0.020 &J
OCDF rolg N/A - 0072 BS 0.063 B 0.099 B 0.180 B 0.140 B 0.09% B 0.063 B 60838 0.072 B 0.110 B 0.075 B 0.110 B 0.033 B8 0.023 8
Total TEQ pg/g N/A 15 15 19 25 27 24 37 33 41 40 38 54 17 14
NORMALIZED DATA as TEQS per 1% Organic Carbon
2,3,7.8-TCDD pg/g N/A 527 543 592 613 867 807 a50 569 1627 1152 898 1345 460 311
1,2,3,7,8-PalD po/y N/A 685 72.5 65.1 70.8 75.1 571 62.0 B1.7 102.4 69.1 69.4 67.2 74.5 80.7
1.2,3.4,7,8-HxCDD pg/g N/A 123 12.3 136 12.7 15.0 13.7 9.9 13.7 13.3 111 11.0 17.6 13.0 9.9
1,2,3,6,7,8-HxCDD PO/ NA 240 26.8 27.8 26.9 324 34.2 5.2 33.9 38.0 276 30.6 387 N7 30.4
1,2,3,7,8,9-HxCED jolelis} N/A 473 51.4 53.8 42.5 53.8 50.3 273 40.1 355 34.6 36.3 67.2 33.5 31.1
1,2,3,4,6,7.8-HpCOD palg N/A 822 94.2 88.8 89.6 104.0 93.2 57.9 105.7 80.4 78.3 85.7 134.5 B7.0 80.7
QCDD pafg N/A 855 3.0 58.6 61.3 63.8 87.0 248 66.1 52.4 50.7 57.1 63.0 99.4 87.0
2,3,7.8-TCDF palg N/A 143.8 137.7 142.0 150.9 219.7 198.8 233.7 2247 355.4 271.9 240.8 365.5 118.0 99.4
1,2,3,7,8-PeCDF palg NIA 25 3.0 3.4 5.2 6.4 4.7 5.4 57 7.2 5.1 4.9 8.7 3.4 3.7
2,3,4,7,8-PeCDF pg/g NiA 228 21.7 30.2 354 41.6 46.6 455 48.5 59.6 50.7 44.9 58.8 37.3 50.3
1,2,3,4,7,8-HxCDF pglg NA 174 18.8 23.7 34.0 37.0 55.3 34.7 36.1 53.0 36.4 355 420 36.6 31
1,2,3,6,7 8-HxCDF glg N/A 8.9 2.3 12.4 7.5 21.4 242 20.2 220 29.5 18.0 20.0 202 19.9 18.0
2,3.4,6,7,8-HxCDF poly N/A 4.1 4.5 4.7 6.1 6.9 7.5 5.0 7.5 8.0 6.5 §.9 7.1 7.5 5.5
1.2,3,7,8,9-HxCDF po/g N/A 1.0 0.3 2.0 24 0.5 2.8 1.2 2.7 2.3 2.2 1.3 28 1.9 1.7
1,2,3,4,6,7,8-HpCDF pa/g N/A - 130 13.8 14.8 18.9 20.8 19.3 7.9 1.1 16.9 16.8 1341 20,2 12.4 11.8
1,2,3,4,7,8,9-HpCDF og/g NIA 1.2 £3 1.4 1.8 2.2 2.2 1.4 2.0 25 1.8 1.5 1.9 1.6 1.2
QCDF pgly N/A 4.9 4.6 5.9 8.5 8.1 6.1 28 4.1 4.3 5.1 34 4.6 20 1.4
Totat TEQ pylg NIA 1027 1087 1124 1179 1561 1481 1528 1674 2470 1843 1551 2269 1056 870

Dup = Duplicate Sample
BOL = Below Datection Limit

B=Method Blank Contamination (associated methad blank contains the target analyte at a reportable level), G=CG-eluting Isomer, J-Estimated result since reuslt was less than reporting limit,

Q= Estimated maximum possible concentration, S=lon suppression, X=See project narrative.



-

HOUSTON SHIP CHANNEL, TEXAS

PIPELINE DREDGING
EXXON TO CARPENTER'S BAYOU

Coastal Navigation and Environmental Restoration

Office of the District Engineer

PY:MIODAMAN DAYEMIZR01Y  TIRIEQ.4848 A

U. S. Army Engineer District, Galveston

Corps of Engineers

TOTAL Galveston, Texas
siimey QUALITY July 2011




S

PLACEMENT AREA

LOSY LAKE PROJECT LOCATION \\

\

HOUSTON SHIP CHANNEL j
i | N

v T o

' DOHLAHIY A

Fris

VICINITY MAP )

HOT 7O SCME

4 _ INDEX OF DRAWINGS
SHEET | DWG. |
) i sor i1l o, | TITLE
GERERAL
TR EE TRATINGS
3 CE 1 oEE ND
SiIL
3 C55 | PLAN. STh 390°03 10 EAES
I T £l
z ]
5 T
T o
5 s
% 3
T o
T AT

PLACEMENT AREA
PEGGY LAKE

1
\

PLAN
EL

STALE ™ FEET

SOLICITATION NO.
WG12HY-11-B-0015

DY:MICDIOAAN DATE:N137011__ TIMES:ABi48 AN

T

PGTE O, PEREZ, P,
r =

Mgl br.

Rsiirt Eogras

118, ARIY EHGHEER (HATAICT, QALVEATON [ S BB
LORPE OF ZHUNEERS. a
GALVESTOM, TERAY
DISTRIGT COMMADER

PREPARED UNDER THE fRRECTICN OF
CHRISTOPHER Y. SMLESE, Co¥ GE.,

J

LOCATION PLAN
AND INDEX OF DRAWINGS

EXMOM TO CARPENTER'S BAYOU
520 £

HOUSTON SHIP CHANNEL, TEXAS
PIPELINE DREDGING

|

Oravirg NoS

c-01

Shewt 1 o 31

Fi: WGP

b Ive, VST ADE-522




3 212358"

24T N

e W

0431 82" W

‘15 28 W

3.2i5.858.12

o
TOR0E AT W
i)

ST AT

TIDE STAFF DATA

. [ MLT®
. EastingiX MorhingY N N i
Chanrpel Number Tide Szaff Name NAQSQSI NAEB% Latitude Longitude Below Remairks 5
NGYD | s E
Cranned 4 3, 15847 485 RS 2TT40E5.72 ‘A 136 R
2 2, 15,828.088 | NEZB 2974428 % ig
4 3 12842723 X 45073 Bual Siaf 1.36 & 7,74 Saltlestiz E
TH £ T 2 AFTE G -
E) ] 33,838, 25744 § ]
K 89
i, | 2%
= i
e\ o
GEMERAL HOTES: LEGEND gug E
£% F
1. o T COCRDINATES ARE REFERENCED TO TEX.IS STATE PLANE - iTe
2oty SYETRIIGG R tmg“:]fﬁ’;l?l;‘ i E—— ggg §§§
2. ELEVATIONS ARE REFERENCED TO COE WEAN LOW TIDE (WLT) DATIM. e 10 8%k H
SEYER DEEDGING, SURYEXS MILL BE TAKEW UTILIZING ELECTRON:C POSITIOING o g“m"‘ 5 Coxem e § 2h
- 7
R+t B R il e S N o P I COVERMMENT « LOCATION OF oROSS SkeTioMS— . H 2 §§
4 AD0ITIGWL CONTAGL POINTS anp ALICMICNT OATA (17 AVALLABLEY WILL B2 FURNISKED < >
THE COWIRACTOR UPON REQUES! G o s0m el
5, ALL THANNCL END SLOPES SHALL BE SOUAL 7O CHAKMEL SI0€ SIOPES AT THE SAME STATICN.
I S A P T I IR e s 2
T ::‘:‘:;::G& SHALS NQY]:‘!‘PAIK INE/UTILITY. GU;:S!S 40 HOURS S’Rl: XQAC o e SYEF* Lo BE‘C;‘S\ g § % §
. L L ¥ CHARNEL KARXER BEACTHS REF HORIZIONTAL CCNTRCL POINTS /) o= 0
e g e TR R TSN TR Rt B 1T wecessany. TENERS, AND RANGES. a.-g;‘: =l 11
E
ACCESS ROAD —e———r, ZEE -4
E ]
UNGERCROUND PIPELIHE —————r 5%% g
T
FOMER LINES Sds 2
322 3
ARCHAZOLOG FOAL gz 3
EXQLUSTON ARER @ g o]
PLACEMENY AREA BASELIHE 25 4 %
PLACEMENY AREA EXIST LEvEE g
OROP—OUTLET STRUCTURE
()fMgNu
PLACCMENT AREA EXISTING RIP RAP
SHOREL INE c-02 é
SOLICITATION NO. PURRPRTIS L
412HY-11-8-0015 P Bo, HEG 401423

Houston Ship Channel Aligriment Data
1 l
g H Shard Tangert Tangant
Radivs Delta {Defizction | Length of Leagth Tangent Angie Distange Tangent Angle Langth
ho Length Argiel Curee (L} Chord Birection LGy {PC to PIj Circular [T} Circelar] Linear {Linear)
32 I 4534515
Zuned 33z 4038 7e 1,838 127 535 TR2
3 3
S0 3 31 1T 210238
5T 13 g
=0 3332 2 875 553
F 277 1 S5 3
o) regnd 2z 435
EEE @75 § 33" FeTl
T G 3208 S 2213 857
Herizontal Control
Station Name Locagion x=Easting y=Narthing Ladmde Longitude Eievation

TIAE LA L0 AN

[T
BY;MICDMMAN BATETNIMI0T{

] . -

Tede, 3 SHOWN

LALRUL MR RA

[ erimt ey
E




PLACEMENT AREA

F p.LoTA an8456.711

& Y=t .
; %ﬂmw &

P STA. 496+35 190

T PiSTA 531+48.688

P.I. STA. 550+62.531

IErd B:58 AM,

o
XMAN DATE: 2302001 TOMI

BY:MIOD:

A
.;--'a_ga
™

Agpraewl br:

G HA,
A Wl i ST
R
el 1y L
mryiint Ergies i
2
ed

CSTRIGT COMWANDER

PREPARED UMDER THE GIRECTHON OF
CHRISTOPHER W. SALLESE, Cel, G.E.

i

PLAN
STA. 390400 TO STA, 520400

P{PELINE DREDGING

HOLFSTON SHIP CHANNEL, TEXAS
EXXON TO CARPENTER'S BAYOU

n}
et (A Poa L itAL]-520 Sxcon i CarpaniadPlanihio. don




P CFar s GREHIIIYG RenXaotaAl . VBB oK (3£ IAFERIAN Jhy
i 5 D T MG Lonsi 00+06¢ "Y1 OL DOVSHZ "VAS u EL]
W ; T2 03 IGITVE W KEHIOLEND 0 v 4 < 3
__ mwm 0 RG34 IHL KFONN G28Ya34e : PR
T - FYCAL HOLSAA YD NOAVH SUTINIIHYD OL HOXKS M C m
—m; uﬁw — SR [ TR L e BESG SREa sy sVt LD G NOLEnON w g
i
f z
00+ o
9z 1 NOWISNYY! Miogg 23
I 000°00+087 “ig o
i =2
i 5E
i S5
: 22
00+
oz —~ROLISNL gy
W00+ 08T VIS 00+ghy V1S
004552 g5 lﬂﬁ . %z@aumq 30
NN Y341SNmMOg

P "]

e
Vonm
s
bl

5884

~

= <

HE
o]

253 J =

@ eier 2

RS o§-

L

o

o<

-

a

1. FOR ALL GENERAL WOVES. LEGERDS. ALIGHMENT DATA- AND HORIZONTAL CONTROL SEE SKEET Coz.

NOTE:

1500

1000

PLAN
SCALE Pi FEET




	2971_001
	2013_02_01_MD Notice HSC-Carpenters Bayou inc. Greens Bayou
	2972_001
	2973_001

	ATTACHMENT C - TABLES

	barcode: *9477542*
	barcodetext: 9477542


